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(57)Abstract: 

PURPOSE: To provide a rotary encoder capable of 
effecting a similar detection to a linear encoder falsely 
by partially setting rotary motion to linear motion. 
CONSTITUTION: The rotary angle of an object to be 
measured is detected by rotating a rotary drum 1 along 
with the rotation of the object to be measured, wrapping 
a flexible bel t-shaped scale 3 between the rotary drum 1 
and a rotary shaft 2 which rotates freely so that a 
linearly-traveling part can be created, and detecting the 
travel of the belt-shaped scale 3 due to the rotation of 
the rotary drum 1, where the belt-shaped scale 3 is a 
transmission-type diffraction grid and a light source, 6, a 
lens 7, and a detector 8 are laid out oppositely in 
reference to the belt-shaped scale 3. Also, a diffraction 
grid 5 for fixing is laid out at the belt-shaped scale 3 to 
diffract collimate light entering the diffraction grid 5 for 
fixing. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The rotary encoder characterized by to consist of a belt-like scale with the flexibility twisted 
so that it might have a straight- line migration part between the rotating drum which rotates with rotation 
of a non-measuring object, the revolving shaft which has been arranged at abbreviation parallel at the 
rotating-drum shaft concerned, and which rotates freely, and said rotating drum and said revolving shaft, 
and a detection means detect that said belt-like scale moves by rotation of said rotating drum. 
[Claim 2] The rotary encoder according to claim 1 characterized by using for detection of angle of 
rotation of a non-measuring object said interference fringe which have the belt-like diffraction grating, 
the light source, and the diffraction grating for immobilization as a belt-like scale, and the two or more 
diffracted lights which generated the light from said light source by making said diffraction grating for 
immobilization and said belt-like diffraction grating experience are made to interfere, generates an 
interference fringe, and moves according to rotation of a rotating drum. 

[Claim 3] The rotary encoder according to claim 1 characterized by using for detection of angle of 
rotation of a non-measuring object said interference fringe which have a belt-like diffraction grating as a 
belt-like scale, and the light source, and the two or more diffracted lights which generated the light from 
said light source by carrying out multiple-times passage of said belt-like diffraction grating are made to 
interfere, generates an interference fringe, and moves according to rotation of a rotating drum. 
[Claim 4] the diffraction-grating top created on a flat surface in the manufacture approach of a belt-like 
diffraction grating - ** — the manufacture approach of the belt-like diffraction grating characterized by 
to consist of a certain process which is and applies ultraviolet-rays hardening resin, the process which 
stiffens the resin concerned, a process which exfoliates the hardened resin, and a process which pastes 
up the both ends of exfoliative resin and make into the shape of a belt. 

[Claim 5] The rotary encoder according to claim 1 characterized by detecting angle of rotation of a non- 
measuring object by detecting that have a belt-like MAG scale and the magnetic head and said belt-like 
MAG scale moves according to rotation of a rotating drum by said magnetic head. 
[Claim 6] The rotary encoder according to claim 1 characterized by having a belt-like slit and the light 
source, detecting by the electric eye that the light from said light source is shaded when said belt-like slit 
moves, and using the detection result concerned for detection of angle of rotation of a non-measuring 
object. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the rotary encoder which measures angle of 

rotation etc. with high precision about a rotary encoder. 

[0002] 

[Description of the Prior Art] As for the conventional rotary encoder, a part for the principal part is 
constituted by the light source, the disk scale, the index scale, the photo detector, etc., and the light from 
the light source is irradiated by the disk scale. The light irradiated when the slit of a radial was formed in 
the disk scale and there were an index scale and opening is detected by the photo detector. If a disk scale 
rotates, whenever one pitch of slits in a disk scale will move, the sinusoidal signal of one period is 
acquired from a photo detector. Resolution will be decided by the rotary encoder of this method with the 
grid pitch of a disk scale. Moreover, generally, the radial grating of a disk scale is difficult to produce, 
and there is a limitation also in precision and resolution. 
[0003] 

[Problem(s) to be Solved by the Invention] The disk scale grid which detects an angle of rotation is a 
fanning configuration, since production is difficult, as compared with the linear encoder of this method, 
such a rotary encoder is unstable and high precision measurement is difficult for it. This invention aims 
at offering the rotary encoder which makes rotation rectilinear motion partially and carries out the same 
detection as a linear encoder in false. 
[0004] 

[Means for Solving the Problem] It twists so that the part which carries out straight-line migration of the 
belt-like scale which has flexibility in invention of claim 1 between the rotating drum which rotates with 
rotation of a non-measuring object, and the revolving shaft which rotates freely may be made, and it has 
a means to detect that this belt-like scale moves by rotation of this rotating drum, and decided to detect 
angle of rotation of a non-measuring object. 

[0005] In invention of claim 2, have the belt-like diffraction grating, the light source, and the diffraction 
grating for immobilization as a belt-like scale, the two or more diffracted lights which generated the 
light from this light source by making this diffraction grating for immobilization and this belt-like 
diffraction grating experience were made to interfere, and it carried out that the produced interference 
fringe moved according to rotation of a rotating drum to using for detection of angle of rotation of a 
non-measuring object. 

[0006] In invention of claim 3, have a belt-like diffraction grating as a belt-like scale, and the light 
source, the two or more diffracted lights which generated the light from this light source by carrying out 
multiple-times passage of this belt-like diffraction grating were made to interfere, and it carried out that 
the produced interference fringe moved according to rotation of a rotating drum to using for detection of 
angle of rotation of a non-measuring object. 
[0007] 

[Claim 4] the diffraction-grating top created on the flat surface in the manufacture approach of a belt- 
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like diffraction grating in invention of claim 4 — ** - it was and decided to consist of a certain process 
which applies and stiffens ultraviolet-rays hardening resin, and a process which pastes up the both ends 
of this resin that carried out hardening exfoliation, and is made into the shape of a belt. 
[0008] 

[Claim 5] In invention of claim 5, it has a belt-like MAG scale and the magnetic head, and decided to 
detect angle of rotation of a non-measuring object by detecting by the magnetic head that this belt-like 
MAG scale moves according to rotation of a rotating drum. 
[0009] 

[Claim 6] In invention of claim 6, it decided to have a belt-like slit and the light source, and for the light 
from this light source to detect being shaded when this belt-like slit moves by the electric eye, and to use 
for detection of angle of rotation of a non-measuring object. 
[0010] 

[Function] Between the rotating drum which rotates with rotation of a non-measuring object according 
to invention according to claim 1, and the revolving shaft which rotates freely, it twists so that the part 
which carries out straight-line migration of the supple belt-like scale may be made, and a belt-like scale 
moves by rotation of a rotating drum, and angle of rotation of a non-measuring object is detected by 
detecting it. 

[001 1] According to invention according to claim 2, it has the belt-like diffraction grating, the light 
source, and the diffraction grating for immobilization as a belt-like scale, and the two or more diffracted 
lights which generated the light from the light source by making the diffraction grating for 
immobilization and a belt-like diffraction grating experience are made to interfere, an interference fringe 
is made, and angle of rotation of a non-measuring object is detected using the interference fringe which 
moves according to rotation of a rotating drum. 

[0012] According to invention according to claim 3, it has a belt-like diffraction grating as a belt-like 
scale, and the light source, and the two or more diffracted lights which generated the light from the light 
source by carrying out multiple-times passage of the belt-like diffraction grating are made to interfere, 
an interference fringe is made, and angle of rotation of a non-measuring object is detected using the 
interference fringe which moves according to rotation of a rotating drum. 

[0013] the diffraction-grating top which was created on the flat surface in the manufacture approach of a 
belt-like diffraction grating according to invention according to claim 4 - ** - a belt-like diffraction 
grating is manufactured according to a certain process which is and applies ultraviolet-rays hardening 
resin, the process which stiffens resin, the process which exfoliates hardening resin, and the process 
which pastes up the both ends of exfoliative resin and is made into the shape of a belt. 
[0014] According to invention according to claim 5, it has a belt-like MAG scale and the magnetic head, 
it detects by the magnetic head that a belt-like MAG scale moves according to rotation of a rotating 
drum, and angle of rotation of a non-measuring object is detected. 

[0015] According to invention according to claim 6, it has a belt-like slit and the light source, and 
detects by the electric eye that the light from the light source is shaded when a belt-like slit moves, and 
angle of rotation of a non-measuring object is detected using it. 
[0016] 

[Example] Hereafter, the example of this invention is explained. This invention makes rotation 
rectilinear motion partially, and can be made to perform the detection same in false as a linear encoder. 
Invention according to claim 1 is explained based on the example of drawin g 1 . First, the migration 
device of a belt-like scale is explained. The belt-like scale 3 chips, and is passed to the rotating drum 1 
and the revolving shaft 2, and the belt-like scale 3 moves by rotation of a rotating drum 1 . With the 
device under test which is going to measure an angle of rotation, it links directly or interlocks and a 
rotating drum 1 is rotated. A revolving shaft 2 adjusts the tension of the belt-like scale 3 and a rotating 
drum 1, and makes a detection section 4 the shape of a straight line. In addition, a slipping shaft is 
sufficient as a revolving shaft. The belt-like scale 3 is a supple ingredient, and an ingredient strong 
against tensile strength is used for it. Moreover, the belt-like scale 3 is made into the quality of the 
material which does not have a rotating drum 1 and slipping, or structure. If a rotating drum 1 rotates 
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with rotation of a non-measuring object, it will take to it and the belt-like scale 3 will move. By 
detecting the movement magnitude of this belt-like scale 3, angle of rotation is detectable. 
[0017] Thus, in invention according to claim 1, a rotating drum 1 rotates with rotation of a non- 
measuring object, it detects that twist so that the part which carries out straight-line migration of the 
supple belt-like scale may be made, and the belt-like scale 3 moves by rotation of this rotating drum 1 
between a rotating drum 1 and the revolving shaft 2 which rotates freely, and angle of rotation of a non- 
measuring object is detected. Detection precision is decided by the roundness of a rotating drum 1, and 
scale precision of the belt-like scale 3. Although a detection means is not illustrated especially by 
drawing 1 , in invention according to claim 1, little detection with error is [ that what is necessary is just 
to use the detection means of a certain linear encoder from the former therefore ] possible for it. 
Moreover, as compared with a disk scale, it is [ that what is necessary is just few ] advantageous [ the 
belt-like scale 3 / the pitch unevenness of a scale ] in respect of precision on production. 
[0018] Invention according to claim 2 is explained based on the example of drawing 2 . Let the belt-like 
scale 3 be a transmission grating in this invention, although the belt-like scale 3 is made into the 
transmission grating in this example, it is good also as a reflective mold diffraction grating, and if a 
surrounding configuration is changed into the configuration suitable for a reflective mold, it will come 
out not to mention the ability to detect now like a transparency mold. Here, in order to simplify 
explanation, let the pitch of the diffraction grating 5 for immobilization, and a belt-like diffraction 
grating be the same thing. The light source 6, a lens 7, and a detector 8 carry out the belt-like scale 3 in 
between, and are arranged in opposite. The diffraction grating 5 for immobilization is arranged by the 
belt-like scale 3, and the collimation light which carries out incidence to the diffraction grating 5 for 
immobilization is diffracted. 

[0019] Next, the developmental mechanics of an interference fringe is explained. The laser light emitted 
from the light source 6 turns into collimation light through a lens 7, and carries out incidence to the 
diffraction grating 5 for immobilization. The collimation light which carried out incidence to said 
diffraction grating 5 for immobilization generates the diffracted light (nl order and n2 order) at least. 
Carrying out incidence of these diffracted lights to the straight-line part of a belt-like diffraction grating, 
n primary diffracted light generates m primary diffracted light, and n secondary diffracted light 
generates m secondary diffracted light. An interference fringe is generated by making these two 
diffracted lights interfere. That is, it is the Snprimary diffraction-grating diffracted light for 
immobilization, is m primary diffracted light of a belt-like diffraction grating, and the Snsecondary 
diffraction-grating diffracted light for immobilization, and m secondary diffracted light of a belt-like 
diffraction grating is made to interfere. 

[0020] What is necessary is just to perform generating of an interference fringe as follows. For example, 
if the grid pitch of the diffraction grating 5 for immobilization and a belt-like diffraction grating is 
changed slightly, an angle of diffraction is changed and the diffracted lights are made to interfere, an 
interference fringe can be generated easily. In addition, as long as the method of generating an 
interference fringe fulfills the meaning of not only this approach but this invention, they may be other 
interference fringe generating approaches. I of drawing 2 is a partial enlarged drawing showing the 
developmental mechanics of an interference fringe. Since an interference fringe moves, it can detect an 
angle of rotation by detecting this, as the migration 1 of a belt-like diffraction grating, i.e., a rotating 
drum, rotates. Although detection of an interference fringe is possible also by receiving light by the 
electric eye smaller than the pitch of an interference fringe, as long as it fulfills the meaning of this 
invention, you may be other detection approaches. 

[0021] Although the example of drawing 2 explained what made the belt-like diffraction grating and the 
diffraction grating for immobilization transparency mold structure, as shown in drawing 3 and drawing 
4 , the thing of reflective mold structure may be used. When drawing 3 uses a belt-like diffraction 
grating as a reflective mold, drawing 4 shows the case where the diffraction grating for immobilization 
is used as a reflective mold, respectively. In drawing 3 , sequentially from the light source 6, it is 
arranged with the lens 7, the beam splitter 9, and the diffraction grating 5 for immobilization 
(transparency mold), and the light which passed the diffraction grating 5 for immobilization 
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(transparency mold) is irradiated by the reflective mold belt-like diffraction grating. Moreover, a 
detector 8 detects the interference fringe reflected by the beam splitter 9. in the example of drawing 3 , 
the light diffracted by the diffraction grating 5 for immobilization (transparency mold) and the light 
diffracted by the reflective mold belt-like diffraction grating interfere, and the produced interference 
fringe moves according to rotation of a rotating drum - thing detection is carried out and angle of 
rotation of a non-measuring object is detected. 

[0022] In drawing 4 , a detector 8 detects the interference fringe which is arranged with the lens 7, the 
beam splitter 9, the transparency mold belt-like diffraction grating, and the diffraction grating for 
reflective mold immobilization, and was reflected by the beam splitter 9 sequentially from the light 
source 6. In the example of drawing 4 , the light diffracted by the transparency mold belt-like diffraction 
grating and the light diffracted by the diffraction grating for reflective mold immobilization interfere, 
and the produced interference fringe moves and carries out thing detection according to rotation of a 
rotating drum, and detects angle of rotation of a non-measuring object. 

[0023] Invention according to claim 3 is explained based on the example of drawing 5 . The main point 
of invention according to claim 3 is not using the diffraction grating for immobilization unlike invention 
according to claim 2 etc. Through a lens 7, the light emitted from the light source 6 experiences the belt- 
like diffraction grating 12 twice, and carries out outgoing radiation. In invention of this claim 3 
publication, it is using other parts of a belt-like diffraction grating as a diffraction grating instead of the 
diffraction grating for immobilization. Generating of an interference fringe is n primary diffracted light 
of a belt-like diffraction-grating A part, is m primary diffracted light of a belt-like diffraction-grating B 
part, and n secondary diffracted light of a belt-like diffraction-grating A part, and m secondary diffracted 
light of a belt-like diffraction-grating B part is made to interfere in it like the example of drawing 2 . M 
of drawin g 5 is the partial enlarged drawing showing the situation of this interference. The interference 
fringe generated at this time changes by twice [ when using the diffraction grating for immobilization ] 
as many sensibility as this, in order to use the light which experiences the belt-like diffraction grating 
which moves to an opposite direction mutually. That is, twice as many resolution as this can be 
obtained. 

[0024] Next, invention according to claim 4 is explained based on the example of drawin g 6 . Drawin g 6 
shows the production process of the manufacture approach of a belt-like diffraction grating, and consists 
of a resin spreading process, a resin hardening process, a resin exfoliation process, and each process of a 
belt chemically-modified degree. First, the diffraction grating produced on the flat surface is prepared. 
For example, this diffraction grating is having relief mold (it is irregular) structure. Heat-curing resin or 
ultraviolet-rays hardening resin is applied to this diffraction grating (2P resin etc.). After hardening at 
this time, the thickness of resin is adjusted so that it may have flexibility and tensile strength with it. 
Moreover, there is also a method of pasting up a wire, the metal version, etc. on coincidence. Resin is 
exfoliated after hardening of resin. It is made the die length of a request of exfoliative resin, and both 
ends are pasted up in the shape of a belt. It is as follows when the above process is summarized, the 
diffraction-grating top created on the flat surface --**-- it becomes a certain process which is and 
applies ultraviolet-rays hardening resin, the process which stiffens resin, the process which exfoliates 
hardening resin, and the process which pastes up the both ends of exfoliative resin and is made into the 
shape of a belt. Since the diffraction grating produced on the flat surface is used for this approach, it can 
produce a high resolution diffraction grating with a fine pitch. Moreover, the belt-like diffraction grating 
of neither the die length of the periphery of a diffraction grating nor the number of grids in 1 round may 
be strict, and is easy to produce. 

[0025] Invention according to claim 5 is explained based on the example of drawing 7 . The primary 
difference of invention and invention according to claim 1 according to claim 5 is a point which is using 
the belt-like scale as the belt-like MAG scale 14 in invention according to claim 5. Corresponding to 
having considered as the belt-like MAG scale, the detection means is also the magnetic head 15. Also in 
this invention, like invention according to claim 1, it has twisted between the rotating drum 1 which 
rotates with rotation of a non-measuring object, and the revolving shaft 2 which rotates freely the belt- 
like MAG scale which is supple to the revolving shaft 2 which rotates freely with a rotating drum 1 so 
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that it may have a straight-line migration part. And angle of rotation of a non-measuring object is 
detected by detecting migration of the belt-like MAG scale 15 by the magnetic head. 
[0026] Invention according to claim 6 is explained based on drawing 8 . The primary difference of 
invention and invention according to claim 1 according to claim 6 is a point which is using the belt-like 
scale as the belt-like slit 16 in invention according to claim 6. Also in this invention, like invention 
according to claim 1, it has twisted between the rotating drum 1 which rotates with rotation of a non- 
measuring object, and the revolving shaft 2 which rotates freely the belt-like slit which is supple to the 
revolving shaft 2 which rotates freely with a rotating drum 1 so that it may have a straight-line migration 
part. S of drawin g 8 is the partial enlarged drawing of a belt-like slit. The light emitted from the light 
source passes a lens 7, and is irradiated by the belt- like slit 16 as a collimator light. It counters with the 
light source and the electric eye 16 is arranged on both sides of the belt-like slit 16 in between. And the 
light which is irradiating the belt-like slit 16 detects being shaded by migration of the belt-like slit 15 by 
the electric eye 17, and uses the detection result for detection of angle of rotation of a non-measuring 
object. Thus, detection of angle of rotation of a device under test can be performed as a rotary encoder 
by the same principle as usual. In addition, this invention is widely applicable to rotating-drum control 
of not only the above-mentioned example but the precision measuring equipment which makes rotation 
rectilinear motion partially and carries out the detection same in false as a linear encoder and a copying 
machine, a scanner, etc. 
[0027] 

[Effect of the Invention] According to invention according to claim 1, by the detection section, stable 
high detection of detection precision can be performed like a linear encoder by making rotation into 
rectilinear motion partially. 

[0028] According to invention according to claim 2, high resolution measurement and stable detection 
can be performed with constituting a diffraction mold rotary encoder using a belt-like diffraction 
grating. 

[0029] According to invention according to claim 3, the flexibility of a belt-like diffraction grating can 
be used and the diffraction grating for immobilization can be omitted because the light from the light 
source has a multiple-times experience of the belt-like diffraction grating. Moreover, resolution can be 
raised by detecting in the part by considering as the configuration which a belt-like diffraction grating 
moves to an opposite direction mutually. 

[0030] According to invention according to claim 4, creation of a belt-like diffraction grating can be 
performed by the same approach as the time of creating the diffraction grating on a straight line using a 
supple ingredient. 

[0031] According to invention according to claim 5, a magnetic rotary encoder can be made from using 
a belt-like scale as a magnetic scale. 

[0032] According to invention according to claim 6, as compared with the conventional disk slit, the 
rotary encoder excellent in the manufacture top and the field of precision can be made by using a belt- 
like scale as a belt-like slit. 
[0033] 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing showing the example of the rotary encoder of invention according to claim 1 . 
[Drawin g 2] Drawing showing the example of the rotary encoder of invention according to claim 2. 
[Drawin g 3] Drawing showing the example of the reflective mold belt-like diffraction grating of this 
invention. 

[Drawin g 4] Drawing showing the example of the diffraction grating for reflective mold immobilization 
of this invention. 

[Drawing 5] Drawing showing the example of invention according to claim 3. 

[Drawing 6] Drawing showing the production process of the belt-like diffraction grating of invention 

according to claim 4. 

[Drawing 7] Drawing showing the example of invention according to claim 5. 
[Drawing 8] Drawing showing the example of invention according to claim 6. 
[0034] 

[Description of Notations] 

1 Rotating Drum 

2 Revolving Shaft 

3 Belt-like Scale 

4 Detecting Element 

5 Diffraction Grating for Immobilization 

6 Laser Light Source 

7 Lens 

8 Detector 

9 Beam Splitter 

10 Reflective Mold Belt-like Diffraction Grating 

1 1 Diffraction Grating for Reflective Mold Immobilization 

12 Transparency Mold Belt-like Diffraction Grating 

13 Surface Relief 

14 Belt-like MAG Scale 

15 Magnetic Head 

16 Belt-like Slit 

17 Electric Eye 
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DRAWINGS 



[Drawin g 1] 




[Drawin g_21 




[Drawing 3] 




[Drawing 4 ] 
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[Drawing 5 ] 
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[Drawing 8] 
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5 

r fcfc-tOiKfcctt*::* **** I- * % ifcft 
[OOlO] 

rat,, *«tt<o&6^/u-h^^-^friaau»ai-5a 

#0£r IWftBft* C <b ^ J; 9 3E*S-ttfc 2 oRh 
©lel$rft^#£*X^ffi&re9* Ii]eK7A<orRlS 

[0 0 12] R3*^3fiBic^ifiSiWtJ:^v -^/vh*^ 
t ux h ftN$rf** t . u 

J: 0 JttfcS-ttfc 2 o»±©Hi™*T»3*xT*««: 

[0 0 15] 88*«6?SB«»»eateJ;tLtf, hR* 
[0O161 

O. h«X^r-/KO^I^ffi|COV^XaWi- 



(3) tifRW*7-2 4 3 8 7 0 

[0 0 17] rfl>J:5JcR*SiE«©«Wfc43V^x 

& 1 g^(O«Wl^w^Xttii^<0^/j:v«tt#HiiBX-fc 

i»*X3WH*a. *3BBr»cd3V*XfcL ^4**^-^3 

-^3<:iaa!!!Ial«»7-fcuri»&tf, EaMlBUrlft?- 
^ UX L J: < . «B»t»riJ€rBt«?S!tai-4«j*k:«3E 

ffirarri*^- Bir^h ^0^ttir-^ * -H-m c i w t 

50 /P3^UaJCLX^A5|cAl(2t54vXV^5. ^^^^7 
-/U3KUlBSffilB8r»^-5A*a2B:a5*lX*>9 % 

[0 0 1 9] fcfc, +*jB5fl>3feffe««fcoif»X*M-**. 

X=!)/-h*fc<i:O0s£«0*flft^5JcAAli-S, fltr 

ftSa«3fcX*feoX^<^ h^B^^r^m l ^E3tlf . 
BSSJBSJftt^rS^n 2RS^fr3tX2boX'</V'htt[3Jf 

[0020] =P»JS©5S^rJc, ft«>J:?^fritrfJtt\ 
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5 

•r h »x-fcntftti&iwu#ffix-ko x Jt i\ 
[ o 6 2 1 ] m 2 ©s^fi^ii^ hWigjfi&^&^H 

3, W4^t-J:3l-EWfi-l»a6^fc©i?t>J:v\ 1213 

**9. oaWHff*^ (MB!) SfcERSJvC* 
* 9 X-Ktt*ftfc^»**tf M* 8 v&toTZ. m3<D 

[0 0 2 2] B4X-l*aMSa*&)Rfc\ ^X7, tr- 
W4*tfc*iWB«:»tt«8-c«t«-J-s, l34<D£iEfoJx 

[ 0 0 2 3 J JJa*^ 3 ^B«tO«W fcE 5 4>$ffi0Mc2£<; 



(4) #13^7-2 4 3 8 7 0 

5 

«£ffcUfc«» J; 5 

J^^XSfc** 5 ¥ 

&&&"t B &T.&£, > IMBfcBMkS-tiraXElfc. MsflflB 

4>jao£S*\ iJB^oft^r±»?5?"C*<XfcA<, 
10 0 2 5] S*WS52i|ftw3f5l«SrH70$feJS^(ca-5 
-?0 WfcO^c^^ll. s3#JK5SBa£tt«QHtcSs^Xtts 

x, «a*at«a^y ki 6tc//ox^5. 

!KK9Aii:erti|c0*5l-$(Hite?a2i?8fc. taa^fi&SP 
50 J:oX#«l«*«>@*5A«fc«ttuxv^. 

[0 0 2 6] Sjt*«6S2ft©35W€rH8«c:aWl^X5fifla 

06442 KiasTUX. SikttOfe3^htt^y7 h«r* 
»d«rWl"*J:5«^o^xv^o H8»5I*^<a»MR 

kJHv^xt^s. ^coji^iwUX, ^ifpl^co^^.-p, 

a- y = ux»jUJi£*ifl50*5A&ott*B 

^X55f5. (ft, *3Bi!8tt±^OT^lCRR&-r % 0eSl«r^ 
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[0027] 

[0 0 2 8] K*ffl2JB««>«WicJ:lttf, ^h«Pil 
(0 0 2 9) »#S3afitt^«Wlc*mf. -V'MfcM 

[0 0 3 0] SS3|5ffl4lB««>««ICj:4xtf, ay»te0>fc 
[0 0 3 1] SB3CTI5 5BiSW>*»«lcJ:ix«, K^Mfc* 
[0 0 3 2] B**6E«»aWtJ:iV*, htt* 

[0 0 3 3] 

[01] jj-ava-^© 30 



3 8 7 0 

[fel2] a*3S2»E«>*»««>o-^!;-^^3-^ 

■fH. 

[041 *«WOE»ffiHKJBM*f»?^35BiE«fir^r 

[Hd 5 ] 33B*^W©S«fi«iJ4f*i-H. 

IB 6 ] Sfcfcfl 4 £tt«> JM**** KttSlfflW-fcfflB 

[0034] 

2 InHgffil 

4 mm 

6 

7 

8 «W» 

12 SiS^A'h^RiffiM 6 - 

i 3 

1 G faSa^y K 

J 6 -^Mfc^y ^ h 

1 7 



mi] 



[R2J 



[1213] 



FROM 
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P021 
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